Functional differentiation of three phosphatidylinositol 3-kinase catalytic subunit alpha (PIK3CA) in response to Vibrio anguillarum infection in turbot (Scophthalmus maximus).
PIK3CA has been extensively investigated from its molecular mechanism perspective and association with its mutations in different types of cancers. However, little has been reported regarding the pathological significance of PIK3CA expression in teleost. Here, in our present study, three PIK3CA genes termed SmPIK3CAa, SmPIK3CAb and SmPIK3CA-like were firstly identified in the genome of turbot S. maximus. Although these three genes located in different chromosomes, all of them share the same five domains. Phylogenetic and synteny analysis indicated that SmPIK3CAa, SmPIK3CAb and SmPIK3CA-like were three paralogs that may originate from duplication of the same ancestral PIK3CA gene. Subcellular localization analysis confirmed the cytoplasm distribution of these three paralogs. All three SmPIK3CA were ubiquitously expressed in examined tissues in turbot, with the higher expression levels in immune-related tissues such as blood, spleen, kidney, gills and intestines. Upon Vibrio anguillarum challenge, SmPIK3CAa and SmPIK3CA-like transcripts were significantly induced in spleen, intestine and blood despite of differential expression levels and responsive time points. Additionally, individuals in resistant group showed significantly higher expression level of both two genes than in the susceptible group. Moreover, four SNPs (102, 2530, 3027 and 3060) and one haplotype (Hap2) located in exon region of SmPIK3CA-like were identified and confirmed to be associated with V. anguillarum resistance in turbot by association analysis in different populations. Taken together, these results suggested that functional differentiation occurred in three SmPIK3CA paralogs with Vibrio anguillarum resistance and SmPIK3CAa and SmPIK3CA-like probable play potential roles in innate immune response to pathogenic invasions in turbot.